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Abstract

Background: Physical activity in adolescence is found to promote both immediate and long-term health, as well as
school- and work performance. Previous studies suggest that parental socioeconomic status (SES) may influence the
level of activity, although the results are inconsistent. The objective of this study was to examine the overall level of
low physical activity/sports participation and the associations with parental SES and adolescent school program in a
population-based study of older adolescents.

Methods: The youth@hordalandy study, a large population-based study in Hordaland county, Norway, conducted
in 2012, included 10,257 adolescents aged 16–19 years (53% girls). Physical activity was examined by self-reported
overall activity, and participation in organized team- and individual sports. Predictor variables were parental SES
measured by youth self-reports of family economic well-being, parental education and work affiliation and self-
reported current high school program (vocational versus general studies). Age, ethnicity, and family structure were
included as covariates.

Results: Girls who reported lower parental education had small, but significant higher risk for physical inactivity and
non-participation in individual sports compared with their counterparts who reported higher family education (RRs
ranging from 1.04 to 1.12, p < 0.01). There were some, but inconsistent, evidence of an increased risk for physical
inactivity and non-participation in sports among those (and particularly boys) with lower family economic well-
being. Parental work status was largely unrelated with physical inactivity/non-participation in sports. Adolescents in
vocational studies had a small but significantly increased risk of physical inactivity and non-participation in sports
compared with individuals in general studies (RRs ranging from 1.03 to 1.05, all p < 0.05).

Conclusions: We found some evidence of a social gradient for lower physical inactivity and non-participation in
sports for adolescents. Although effect sizes were small, vocational studies was the most robust correlate for
physical inactivity/non-participation in sports among the SES-variables, while the corresponding associations with
parental education and family economic well-being differed by gender.
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Background
Physical activity in adolescence is associated with several
immediate and long-term positive effects on health [1].
Physical activity may facilitate learning and school per-
formance [2], as well as general well-being [3]. Despite
such well-known benefits, level of physical inactivity is
generally high in Western countries [4]. As with health
outcomes in general, physical activity seems to be so-
cially distributed, and individuals from the lower end of
the social hierarchy are less likely to be physically active
compared to their more advantaged peers (e.g. [5–8]).
However, the literature on how socioeconomic status
(SES) relates to physical activity during adolescence is
far from uniform [9], and there is a pronounced need to
improve our understanding of the correlates of physical
inactivity in this age group [10].
In adult populations, physical inactivity is associated

with low level of education, but largely unrelated to in-
come (for a review, see [11]). During adolescence phys-
ical activity may still be influenced by parental factors.
From this perspective, it is of interest to examine the
level of physical activity of adolescents in relation to par-
ental SES. In a cross-national review of adolescents aged
13 to 18 years, the majority of studies showed that
higher parental SES was positively associated with higher
levels of physical activity [9], whereas 42% percent of the
included studies reported no or an opposite relationship.
The authors highlighted several potential explanations
for these inconsistencies. For example, different mea-
sures of SES (such as income and parental education)
may have different saliency in regards to adolescent
physical activity levels across countries.
Importantly, varying measures of exercise may also

have contributed to the previous inconsistent findings
on how SES correlate with adolescent physical activity
levels [9]. In Norway, adolescent sports are largely orga-
nized through memberships in teams or sport clubs.
Participation may require active parental participation in
coaching and voluntary work, and increasing economic
and instrumental support in the teen-age years. Unlike
many other countries, there are no national programs
for extracurricular school-based sports. These factors
may produce differences according to socioeconomic
background, as well as diversity based on cultural values
and ethnicity. In the present study we therefore included
both an overall, generalized measure of frequency of
weekly physical activity, as well as two measures of par-
ticipation in organized sports. The use of multiple mea-
sures, enables a more nuanced examination of how SES
is associated with physical activity [9, 12, 13].
A range of variables may potentially affect physical

activity levels during adolescence, and it is therefore
important to account for counfounding variables in
the study of associations between SES and physical

activity [10]. Previous research has demonstrated that
self-rated health vary considerably across ethnic
groups within a country [14], and that ethnic back-
ground correlates with physical inactivity [15, 16].
Age is also of importance, as there is a considerable
drop in membership rates in organized sports during
mid- and late adolescence, in particular for girls and
ethnic minority groups [17]. Additionally, a general
decline of physical activity levels during adolescence
is a consistent finding in the literature [18]. A range
of parental influences, such as family cohesion,
parent-child communication and parental engagement,
affect adolescent physical activity levels [19, 20], while
also being associated with family structure (e.g.
single-parent versus two-parent households) [21]. It is
also found that family structure correlate with higher
body mass index and potentially lower physical activ-
ity among youth [22]. Therefore, it will be useful to
account for ethnicity, age and family structure in ana-
lyses of associations between SES and physical
activity.
Increased knowledge of the correlates of physical ac-

tivity according to SES may identify factors that can be
modified to promote equity in health outcomes. Based
on a large population-based study among Norwegian ad-
olescents aged 16–19 years, the aims of the present study
were to investigate physical inactivity and non-
participation in organized sports, in relation to parental
SES and high school program, while also taking into ac-
count sex, age, ethnicity, and family structure.

Methods
Study design and setting
The current cross-sectional and population-based study
used data from the youth@hordaland-study of adoles-
cents aged 16 to 19 years in the county of Hordaland in
Western Norway, which targeted adolescent health, life-
style and service use. One year prior to the survey, all in-
cluded questionnaires were piloted and refined in a
single school. Adolescents in upper secondary education
(both general education and vocational studies) received
information by email followed by an SMS reminder, and
they were given time during regular school hours to
complete the questionnaire. For those not at school dur-
ing the allocated school completion, the questionnaire
could be completed at other times at their convenience
during the study period, and some schools also arranged
catch up days. Students not enrolled in school received
information by postal mail to their home address and
could complete the questionnaire online. We also con-
tacted hospitals and institutions to accommodate for
completing the questionnaire. The web-based question-
naire was administered using computers, and a teacher
was present to organize the data collection and to ensure
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confidentiality. Adolescents and school personnel could
direct queries to survey staff that was available on
phones during the study period. Adolescents not in
school received information by postal mail and could
complete the questionnaire online.

Participants
All adolescent born from 1993 to 1995 were invited to
participate in the survey during spring 2012. An invita-
tion to participate was sent to a total of 19,430 adoles-
cents, of which 10,257 (53%) took part in the study.

Instruments
Demographic information
Sex and year of birth were based on the personal identity
number in the Norwegian National Population Registry.
The adolescents were asked who they were currently liv-
ing with, and a range of response categories were avail-
able, including biological mother, biological father,
stepmother, and stepfather. We used this variable to de-
termine whether they were living in a single- or two-
parent household. Ethnicity was based on adolescent
self-reported country of origin, and categorized as either
Norwegian, from a country in the European union or in
the European Economic Area (EU/EEA), of from a coun-
try not in the EU/EEA (non-EU/EEA).

Measures of SES

Perceived economic well-being Perceived economic
well-being was assessed by the following question:
“Compared to others, how would you rate your family’s
economic situation”. The response options were “Poorer
than others”, “Equal to others”, or “Better than others”.
Similar questions have previously been used with adoles-
cents as a measure of SES [23, 24].

Parental education levels and work affiliation The ad-
olescents were asked to indicate the level of parental
education using the options “elementary school”, “high
school, vocational”, “high school, general”, “college/uni-
versity less than four years”, “college/university four
years or more” and “don’t know”. This variable was re-
categorized into basic (i.e. elementary school), inter-
mediate (i.e. high-school levels), higher (i.e. college/uni-
versity levels). Based on this, a variable denominating
the highest education in the household was created (e.g.,
if the mother had “higher” education and the father had
“intermediate” education, the educational level of the
household was “higher”). Cases reporting “don’t know”
to both items of parental level of education were omitted
from the final analyses.
Adolescents were asked by an open-ended question

to indicate parental work affiliation and work

category. This was coded according to ISCO-08 clas-
sification [25]. “Being in work” was defined as parents
with a work ISCO code or parents reported to be
students. The “out-of-work” category consisted of par-
ents who were not working outside the home (includ-
ing sick leave, disability pensions, as well as
unemployed parents and homemakers). Based on this
information, we created a variable that differentiated
between individuals in whom (i) both parents worked,
(ii) both parents were out-of-work, or (ii) one parent
worked and the other was out-of-work.

Adolescent school program The Norwegian school
system consists of elementary school (ages 6–13),
lower secondary school (ages 13–16), and upper sec-
ondary school / high school (ages 16–19). The latter
is divided into general and vocational studies.
Whereas general studies prepare students for pursuing
higher education, such as studies at university or col-
lege, vocational studies focus on practical skills and a
specific trade. High school program may be seen as a
proxy for future SES, as few students in vocational
training programs pursue higher academic education.
Despite the particular importance of physical strength
and tolerance for repetitive muscle strain needed for
many vocational careers, previous studies suggest that
students in vocational programs have overall high
levels of health risk factors, including physical inactiv-
ity [26, 27]. In the present study, all adolescents indi-
cated their current school program which was
categorized as either “general studies” or “vocational
studies” based on the Norwegian high-school system.

Physical activity and sports participation
In accordance with previous publications [28, 29], fre-
quency of physical activity was measured by the follow-
ing question: “Over the past seven days, how many days
were you physically active at a minimum of 60 minutes
daily?” The response categories were number of days (0
through 7) [30]. A dichotomous variable for “physical in-
activity” was created (1 = “0-1 times a week”, 0 = “2-3
times a week” to “6-7 times a week”). Sports participa-
tion was measured by questions about frequency of or-
ganized individual- (e.g. swimming, gymnastics, martial
art) or team sports (e.g. soccer, handball, or hockey)
using the response options “Don’t engage in this activ-
ity”, “2-3 times a month or less”, “About once a week”,
or “Twice a week or more often”. Non-participation vari-
ables were created for both individual and team sports
(1 = “Don’t engage in this activity” = 1, 0 = “2–3 times a
month or less”, “About once a week”, and “Twice a week
or more often”).
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Statistical analyses
All analyses were conducted using R version 3.3.3 for
Mac (R Core Team, 2016). Descriptive analyses of the
sample was conducted using t-tests for independent

samples and Pearson chi-square tests to indicate sex dif-
ferences across the included variables (Table 1). Associa-
tions with physical inactivity and non-participation in
individual- and team sports were investigated using

Table 1 Descriptive characteristics of the sample

Girls Boys p

(N = 4317) (N = 3766)

Age M = 17.49 (SD = 0.85) M = 17.45 (SD = 0.84) 0.042

Ethnicity 0.099

Non-EU/EEA 117 (2.7%) 107 (2.9%)

EU/EEA 117 (2.7%) 75 (2.0%)

Norway 4022 (94.5%) 3540 (95.1%)

Family economic well-being < 0.001

Poorer than others 339 (8.0%) 218 (5.9%)

Equal to others 2909 (68.6%) 2310 (62.4%)

Better than others 994 (23.4%) 1171 (31.7%)

Family structure 0.778

Not single parent 3241 (83.9%) 2787 (83.7%)

Single parent 620 (16.1%) 544 (16.3%)

Family education 0.412

Basic 238 (5.5%) 187 (5.0%)

Intermediate 1633 (37.8%) 1463 (38.8%)

Higher 2446 (56.7%) 2116 (56.2%)

Family work status 0.893

Out-of-work (both parents) 55 (1.3%) 43 (1.2%)

Out-of-work (one parent) 243 (5.7%) 211 (5.8%)

Work (both parents) 3950 (93.0%) 3394 (93.0%)

School program < 0.001

General studies 2745 (63.9%) 2028 (54.1%)

Vocational studies 1552 (36.1%) 1719 (45.9%)

Physical activity < 0.001

0–1 times a week 1156 (27.9%) 720 (20.6%)

2–3 times a week 1550 (37.4%) 1090 (31.1%)

4–5 times a week 964 (23.3%) 925 (26.4%)

6–7 times a week 474 (11.4%) 767 (21.9%)

Individual sports participation < 0.001

Don’t engage in this activity 2495 (60.1%) 2146 (61.1%)

2–3 times a month or less 374 (9.0%) 324 (9.2%)

One day a week 502 (12.1%) 275 (7.8%)

Twice a week or more 777 (18.7%) 769 (21.9%)

Team sports participation < 0.001

Don’t engage in this activity 3013 (72.7%) 2056 (58.3%)

2–3 times a month or less 244 (5.9%) 264 (7.5%)

One day a week 239 (5.8%) 285 (8.1%)

Twice a week or more 647 (15.6%) 924 (26.2%)

EU European Union. EEA European Economic Area
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regression analyses with the package rms (Harrel, 2017).
Due to significant interaction effects with sex for several
relevant variables, final models were conducted separ-
ately for boys and girls. Three separate binomial regres-
sion models were run (Table 2) with dichotomized
variables predicting physical inactivity and non-
participation in individual- and team sports, respectively.
In the regression models, all predictors were entered
simultaneously to investigate their relative influence on
physical inactivity or non-participation in sports. In
addition, age, ethnicity and family structure were in-
cluded as covariates in the models. The categorical pre-
dictor variables were dummy coded in the logistic
regression models, thereby allowing comparisons of a
specific level of the categorical variables to a reference
level from the same variable. As outcomes were com-
mon, a binomial regression using the “log”-link to obtain
relative-risk ratios was attempted, but did not converge.
Instead, a modified Poisson regression model was fitted
to the data (Zou, 2004). The modification involves ro-
bust error variance adjustment by use of a sandwich esti-
mator in R to correct for overestimation of error when
applied to binomial data (Zeileis, 2004; 2006).
The proportion of missing data ranged from 0.5% for

school program, to 11% for family structure, with a
mean of missing at 3% across the included variables.

Missing data was handled with multiple imputation with
the R package mice [31]. Ten imputed datasets were cre-
ated, and the results from the regression analyses were
pooled across the imputed datasets. In single-parent
families, and in other cased where information about
one parent was missing, the parental education level and
work affiliation of the non-missing parent was used. The
reporting of the present study followed the STROBE
guidelines [32].

Results
Descriptives
The mean age of the participants was 17 years, and the
sample included more girls (52.7%, n = 5401) than boys
(47.3%, n = 4856). There were significant sex differences
in perceived family economic well-being (p < 0.001). Spe-
cifically, somewhat more girls than boys reported their
economic well-being to be poorer than others (8% for
girls versus 6% for boys) and more boys reported to be
better off than others (23% for girls versus 32% for boys).
Around 16% of the sample lived in single-parent house-
holds, and most of the adolescents reported that their
parents had intermediate or higher education, and that
they were working. More boys than girls reported enroll-
ment in vocational studies (p < 0.001). Physical inactivity
was more often reported by girls than boys (p < 0.001),

Table 2 Associations between SES and physical inactivity and non-participation in sports1

Physical inactivity Non-participation in individual sports Non-participation in team sports

Girls Boys Girls Boys Girls Boys

RR (95% CI) p-
value

RR (95% CI) p-
value

RR (95% CI) p-
value

RR (95% CI) p-
value

RR (95% CI) p-
value

RR (95% CI) p-
value

Parental SES

Family economic well-being (Better than others is reference)

Equal to others 1.02 (0.99–
1.05)

0.090 1.03 (1.00–
1.05)

0.030 1.03 (1.01–
1.06)

0.005 1.03 (1.01–
1.06)

0.002 1.01 (0.99–
1.03)

0.361 1.02 (1.00–
1.05)

0.043

Poorer than
others

1.04 (0.99–
1.09)

0.069 1.04 (0.99–
1.10)

0.102 1.03 (0.99–
1.07)

0.194 1.05 (1.00–
1.09)

0.032 1.05 (1.02–
1.08)

0.003 1.08 (1.03–
1.12)

<
0.001

Family education (Higher is reference)

Intermediate 1.05 (1.03–
1.07)

<
0.001

1.00 (0.98–
1.02)

0.944 1.04 (1.02–
1.06)

<
0.001

1.00 (0.98–
1.02)

0.919 0.98 (0.97–
1.00)

0.053 1.00 (0.98–
1.02)

0.781

Basic 1.12 (1.06–
1.17)

<
0.001

1.01 (0.96–
1.06)

0.736 1.08 (1.04–
1.12)

<
0.001

1.04 (0.99–
1.09)

0.051 1.02 (0.99–
1.05)

0.260 1.00 (0.95–
1.05)

0.990

Parent work status (Both parents working is reference)

Out-of-work (one
parent)

1.01 (0.97–
1.06)

0.590 1.03 (0.98–
1.08)

0.252 1.03 (0.99–
1.07)

0.113 1.02 (0.98–
1.06)

0.397 1.00 (0.97–
1.03)

0.995 1.06 (1.02–
1.10)

0.003

Out-of-work (both
parents)

1.09 (0.99–
1.19)

0.078 1.10 (0.99–
1.22)

0.065 1.03 (0.96–
1.11)

0.386 0.99 (0.90–
1.08)

0.786 0.96 (0.89–
1.03)

0.223 0.99 (0.90–
1.09)

0.866

Adolescent SES

School program (General studies is reference)

Vocational studies 1.03 (1.01–
1.05)

0.016 1.05 (1.03–
1.08)

<
0.001

1.04 (1.02–
1.06)

<
0.001

1.04 (1.01–
1.06)

0.001 1.04 (1.02–
1.05)

<
0.001

1.05 (1.03–
1.07)

<
0.001

SES Socioeconomic status. RR Relative risk. CI Confidence interval
1All analyses are additionally adjusted for age, ethnicity, and family structure
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and girls were also less likely to be engaged in individual
and team sports compared to boys (p < 0.001). See Table
1 for descriptive characteristics of the sample.

Physical inactivity
In the analysis predicting physical inactivity, there were
significant associations with school program for both
girls and boys. Adolescents in vocational studies were
more likely to be physically inactive (RRs = 1.03–1.05, all
ps < 0.05) compared to general studies. There were also
some sex specific main effects of family economic well-
being for boys, and of family education and ethnicity for
girls. Boys who rated their family economic well-being
as ‘equal to others’ were somewhat less likely to be phys-
ically inactive (RR = 1.03, p < 0.05) relative to peers who
perceived their economic well-being as better. Girls
whose parents had intermediate or basic education were
less physically active (RRs = 1.05 to 1.12, all ps < 0.001)
relative to their peers with more educated parents.

Non-participation in individual sports
There were significant associations with family economic
well-being and school program for both sexes for non-
participation in individual sports. Adolescents who de-
scribed their family economic well-being as either equal
to others (RR = 1.03, p < 0.01) or poorer than others
(boys only; RR = 1.05, p < 0.05) were less likely to partici-
pate in individual sports, compared with adolescents
who perceived their economic well-being as better than
others. Adolescents in vocational studies (RRs = 1.04, all
ps ≤ 0.001) were less likely to participate in individual
sports compared with adolescents in general studies.
Girls whose parents had intermediate or basic education
were also more likely to be non-participants in individ-
ual sports (RRs = 1.04 to 1.08, all ps < 0.001) relative to
their peers with higher educated parents.

Non-participation in team sports
Adolescents who reported to be poorer than others were
more likely to be non-participants in organized team
sports (RRs = 1.05 to 1.08, all p s < 0.01), as were boys
who reported family economic well-being equal to
others (RR = 1.02, p < 0.05) relative to peers with better
family economic well-being. Adolescents in vocational
studies (RRs = 1.04 to 1.05, all ps < 0.001) were also less
likely to be engaged in team sports.

Discussion
Current high school program, a proxy for future SES,
was the most consistent correlate of physical inactivity
and non-participation in organized sports across the
sexes. Specifically, adolescents in vocational studies had
a small but significantly increased risk for physical in-
activity and non-participation in sports compared with

students in general education. In addition, lower paren-
tal education reported by girls, and lower family eco-
nomic well-being reported by boys, correlated with
physical inactivity and non-participation in sports.

Adolescent school program
The finding of a higher risk for physical inactivity
and non-participation in sports among vocational
school students resonate with previous contributions.
Haug and colleagues [26] noted that a significant pro-
portion of vocational school students engaged in mul-
tiple health risk behaviors, such as tobacco smoking,
hazardous drinking, and physical inactivity. However,
comparisons with non-vocational students were not
made in their study. Similar to the present findings, a
Swedish study of 16 year-olds found a lower level of
physical activity in students in vocational programs
compared to theoretical programs [33]. The associ-
ation was partly explained by parental SES. A study
by Vereecken and colleagues [27] reported a higher
risk for a range of unhealthy behaviors within voca-
tional students; however, their study did not include
physical activity, and did not adjust their analyses for
SES. Our findings add new insights to the saliency of
adolescents with low education as a particular risk
factor for physical inactivity and non-participation in
sports, these associations were present in models that
adjusted for parental SES and relevant co-variates. Al-
though we cannot make firm conclusions on the
mechanisms involved, the reduced level of physical
activity and sports participation in vocational school
students may be partly explained by a school-day with
longer hours at work sites compared with adolescents
attending general studies. Future studies are needed
to expand our understanding of the reduced physical
activity levels in this group.

Parental SES
In the present study, we found that poorer economic
well-being predominantly had independent associations
with physical inactivity and non-participation in sports
for boys, while a similar although less pronounced pat-
tern was identified for girls. These findings lend some
support to studies that highlight family income as a par-
ticularly consistent correlate of adolescent physical activ-
ity [34, 35]. However, our models accounted for other
SES-variables and relevant co-variates as well, and were
therefore informative of the unique contribution of fam-
ily economy on physical inactivity/non-participation in
sports. Our findings thus demonstrate independent asso-
ciations between family economic well-being and phys-
ical inactivity/non-participation in sports for boys, while
these associations were less robust among girls.
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On the other hand, our findings suggest that parental
education was a somewhat more robust correlate of
physical inactivity and non-participation in individual
sports for adolescent girls compared with boys. These
findings lend some support to previous studies which re-
ported an association between high parental education
and both organized sports participation [36, 37] and
physical activity [37, 38]. Of particular note, a Finnish
study of adolescents found low parental eduation to be
an independent risk factor for physical inactivity and
non-participation in sports also after adjusting for eco-
nomic disadvantage, in line with our findings [37]. How-
ever, previous findings have pointed to significant
correlations between parental education and physical ac-
tivity across sexes [37], these findings were not repli-
cated in our study. A previous German study among
11–17 year olds showed that parental education was
more strongly associated with physical activity than were
occupation and income [39]. Our findings support this
notion to some extent for girls.
Despite the abovementioned gender differences in as-

sociations between economic well-being and parental
education (i.e., different aspects of parental SES) and
physical inactivity/non-participation in sports, it should
be noted that effect sizes were overall small, and we ad-
vise to interpret these findings with caution. Our data do
not allow for any clear interpretation of the mechanisms
involved in these heterogeneous associations, and future
studies are encouraged to further explore how measures
of parental SES relates to physical activity/sports partici-
pation and potentially differ be gender.
A third indicator of parental SES, parental work status,

was largely unrelated to physical inactivity and non-
participation in sports in the present study. These find-
ings add to previous studies that largely have shown par-
ental occupational status to be unrelated to adolescent
physical activity (for a review, see 34).

Strengths and limitations
The present study has several strengths. We used a large
population-based sample, from on a region of Norway
considered to be nationally representative in many re-
spects. It is considered a strength to include measures of
both overall physical activity and sports participation,
while we also applied multiple measures of SES along
with relevant co-variates. To our knowledge no previous
studies have compared adolescent physical inactivity and
non-participation in sports across vocational and general
studies, and our study thus presents novel results. The
study also has some limitations. Our measure of physical
inactivity did not fully account for category, frequency,
duration and intensity [9], and were not specifically op-
erationalized to separate adolescents that meet WHO
recommendations for physical activity from those who

do not. Also, membership in a gym is not specified as an
organized sport. Validated and more detailed question-
naires assessing physical activity and sports participation
would have been preferable and improved the manu-
script in this respect. However, it should also be noted
that the focus of the present study was on non-
participation in sports and physical inactivity, which is
likely to have been properly measured by the response
categories of the applied questions. Also, the inclusion
of three different measures may be interpreted as a
strength, as these measures tap into several important
aspect of physical activity in this age group. Similarly,
the present study measured SES by several self-reported
items, and not with objective measures of income or
registry-based parental education records, which would
have strengthened this study. Subjective measures of
SES, such as perceived economic well-being, are com-
monly used indicators of socioeconomic status of adoles-
cents [23], but may be prone to bias [40]. On the other
hand, the measure of perceived economic well-being suf-
fers less from non-response compared to traditional in-
dicators such as income and wealth and corresponds
fairly well with objective indicators, such as family in-
come [24]. The response rate was around 53%, raising
the possibility of a non-participation bias. National data
show that in 2012, 92% of all adolescents in Norway
aged 16 to 18 years attended upper secondary school,
compared to 98% in the current study. While we do not
have available data on the non-responders in this survey,
previous rounds of the Bergen Child study (the same
population as the current study) have reported higher
rates of mental health problems among non-attenders
[41]. Previous research has suggested that associations
between variables are fairly robust to non-participation
bias [41], but the strength of these associations could be
either under- or overestimated, something our data do
not allow to fully disentangle.

Conclusion
The present study found some evidence of a social
gradient for lower physical inactivity and non-
participation in sports for adolescents. Although effect
sizes were small, vocational studies was the most ro-
bust correlate for physical inactivity/non-participation
in sports among the SES-variables, while the corre-
sponding associations with parental SES differed by
gender. Future studies are needed to enhance our un-
derstanding of how associations between parental SES
and physical activity/sports participation potentially
differ by gender.
This study based on a large sample in late adoles-

cence shows that vocational education appeared to be
the most consistent correlate of physical inactivity
and non-participation in sports. Several indicators of
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parental SES, including family economic well-being
and parental education, were to some extent associ-
ated with physical inactivity and non-participation in
sports. Particularly, low parental education reported
by girls, and low family economic well-being reported
by boys, correlated with physical inactivity and non-
participation in sports.

Abbreviations
SES: Socioeconomic status; EU / EEA: European union / european economic
area; ISCO: International standard classification of occupations;
STROBE: Strengthening the reporting of observational studies in
epidemiology

Acknowledgements
We thank the Bergen Child Study at the Regional Centre for Child and Youth
Mental Health and Child Welfare at NORCE Norwegian Research Centre for
collecting the data, and for making it available for this study.

Authors’ contributions
OH wrote the introduction and discussion sections and was involved in the
data analyses. TB wrote the methods and results sections, and conducted
the data analyses. SH, MH, KMS and BS co-authored all parts of the manu-
script. OH has primary responsibility for final content. All authors were in-
volved in interpretation of the the results and critically reviewed the final
manuscript. The author (s) read and approved the final manuscript.

Funding
The yearly assets provided by the Norwegian Health Ministry to the Regional
Centre for Child and Youth Mental Health and Child Welfare, Bergen,
Norway, funded the research. The expenses for open access publication was
funded by NORCE Norwegian Research Centre and The Research Council of
Norway. The funding bodies had no role in the design of the study, the
collection, analysis, interpretation of data, and in writing the manuscript.

Availability of data and materials
The Norwegian Health research legislation and the Norwegian Ethics
committees require explicit consent from the participants in order to transfer
health research data outside of Norway. For the Bergen Child study, which
constitutes the data for the current analyses, ethics approval was also
contingent on storing the research data on secure storage facilities located
in our research institution, which prevents us from providing the data as
supplementary information or to transfer it to data repositories. Individual
requests for data access should be sent to bib@norceresearch.no.

Ethics approval and consent to participate
The study was approved by the Regional Committee for Medical and Health
Research Ethics in Western Norway with approval number 2011/811/REK
Vest. All subjects provided electronic consent to participate prior to inclusion
in the study.

Consent for publication
Not required.

Competing interests
None declared.

Author details
1Regional Centre for Child and Youth Mental Health and Child Welfare,
NORCE Norwegian Research Centre, Nygårdsgaten 112, 5008 Bergen,
Norway. 2Center for Alcohol & Drug Research, Stavanger University Hospital,
Stavanger, Norway. 3Department of Psychosocial Sciences, Faculty of
Psychology, University of Bergen, Bergen, Norway. 4Department of Health
Promotion and Development, University of Bergen, Bergen, Norway.
5Department of Health Promotion, Norwegian Institute of Public Health,
Bergen, Norway. 6Department of Research & Innovation, Helse Fonna HF,
Haugesund, Norway. 7Department of Mental Health, Norwegian University of
Science and Technology, Trondheim, Norway.

Received: 20 March 2020 Accepted: 17 June 2020

References
1. Janssen I, LeBlanc AG. Systematic review of the health benefits of physical

activity and fitness in school-aged children and youth. Int J Behav Nutr Phys
Act. 2010;7(1):40.

2. Singh A, Uijtdewilligen L, Twisk JW, Van Mechelen W, Chinapaw MJ. Physical
activity and performance at school: a systematic review of the literature
including a methodological quality assessment. Arch Pediatr Adolesc Med.
2012;166(1):49–55.

3. Penedo FJ, Dahn JR. Exercise and well-being: a review of mental and
physical health benefits associated with physical activity. Curr Opin
Psychiatry. 2005;18(2):189–93.

4. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, et al. Effect of
physical inactivity on major non-communicable diseases worldwide: an analysis
of burden of disease and life expectancy. Lancet. 2012;380(9838):219–29.

5. Varo JJ, Martínez-González MA, de Irala-Estévez J, Kearney J, Gibney M,
Martínez JA. Distribution and determinants of sedentary lifestyles in the
European Union. Int J Epidemiol. 2003;32(1):138–46.

6. Walters S, Barr-Anderson DJ, Wall M, Neumark-Sztainer D. Does participation
in organized sports predict future physical activity for adolescents from
diverse economic backgrounds? J Adolesc Health. 2009;44(3):268–74.

7. Lee RE, Cubbin C. Neighborhood context and youth cardiovascular health
behaviors. Am J Public Health. 2002;92(3):428–36.

8. Pampel FC, Krueger PM, Denney JT. Socioeconomic disparities in health
behaviors. Annu Rev Sociol. 2010;36:349–70.

9. Stalsberg R, Pedersen AV. Effects of socioeconomic status on the physical
activity in adolescents: a systematic review of the evidence. Scand J Med
Sci Sports. 2010;20(3):368–83.

10. Atkin AJ, Van Sluijs EM, Dollman J, Taylor WC, Stanley RM. Identifying
correlates and determinants of physical activity in youth: how can we
advance the field? Prev Med. 2016;87:167–9.

11. Bauman AE, Reis RS, Sallis JF, Wells JC, Loos RJ, Martin BW, et al. Correlates
of physical activity: why are some people physically active and others not?
Lancet. 2012;380(9838):258–71.

12. Pearman SN, Valois RF, Thatcher WG, Drane JW. Physical activity behaviors
of adolescents in public and private high schools. Am J Health Behav. 2001;
25(1):42–9.

13. Scully M, Dixon H, White V, Beckmann K. Dietary, physical activity and
sedentary behaviour among Australian secondary students in 2005. Health
Promot Int. 2007;22(3):236–45.

14. Syed HR, Dalgard OS, Hussain A, Dalen I, Claussen B, Ahlberg NL.
Inequalities in health: a comparative study between ethnic Norwegians and
Pakistanis in Oslo, Norway. Int J Equity Health. 2006;5(1):7.

15. Brodersen NH, Steptoe A, Boniface DR, Wardle J. Trends in physical activity
and sedentary behaviour in adolescence: ethnic and socioeconomic
differences. Br J Sports Med. 2007;41(3):140–4.

16. Van KDH, Paw MJ, Twisk JW, Van WM. A brief review on correlates of
physical activity and sedentariness in youth. Med Sci Sports Exerc. 2007;
39(8):1241–50.

17. NIF. Norsk idretts nøkkeltall 2016 2016.
18. Dumith SC, Gigante DP, Domingues MR, Kohl HW III. Physical activity

change during adolescence: a systematic review and a pooled analysis. Int J
Epidemiol. 2011;40(3):685–98.

19. Ornelas IJ, Perreira KM, Ayala GX. Parental influences on adolescent physical
activity: a longitudinal study. Int J Behav Nutr Phys Act. 2007;4(1):3.

20. Gustafson SL, Rhodes RE. Parental correlates of physical activity in children
and early adolescents. Sports Med. 2006;36(1):79–97.

21. Baer J. The effects of family structure and SES on family processes in early
adolescence. J Adolesc. 1999;22(3):341–54.

22. Duriancik DM, Goff CR. Children of single-parent households are at a higher
risk of obesity: a systematic review. J Child Health Care. 2019;23(3):358–69.

23. Quon EC, McGrath JJ. Subjective socioeconomic status and adolescent
health: a meta-analysis. Health Psychol. 2014;33(5):433–47.

24. Boe T, Petrie KJ, Sivertsen B, Hysing M. Interplay of subjective and objective
economic well-being on the mental health of Norwegian adolescents. SSM
Popul Health. 2019;9:100471.

25. Hysing M, Petrie KJ, Bøe T, Sivertsen B. Parental work absenteeism is
associated with increased symptom complaints and school absence in
adolescent children. BMC Public Health. 2017;17(1):439.

Heradstveit et al. BMC Public Health         (2020) 20:1010 Page 8 of 9

mailto:bib@norceresearch.no


26. Haug S, Schaub MP, Gross CS, John U, Meyer C. Predictors of hazardous
drinking, tobacco smoking and physical inactivity in vocational school
students. BMC Public Health. 2013;13(1):475.

27. Vereecken CA, Maes L, De Bacquer D. The influence of parental occupation
and the pupils' educational level on lifestyle behaviors among adolescents
in Belgium. J Adolesc Health. 2004;34(4):330–8.

28. Morgan K, Hallingberg B, Littlecott H, Murphy S, Fletcher A, Roberts C,
Moore G. Predictors of physical activity and sedentary behaviours among
11–16 year olds: Multilevel analysis of the 2013 Health behaviour in school-
aged children (HBSC) study in Wales. BMC Public Health. 2016;16(1):569.

29. Guthold R, Cowan MJ, Autenrieth CS, Kann L, Riley LM. Physical activity and
sedentary behavior among schoolchildren: a 34-country comparison. J
Pediatr. 2010;157(1):43–U84.

30. Heradstveit O, Holmelid E, Klundby H, Søreide B, Sivertsen B, Sand L.
Associations between symptoms of eating disturbance and frequency of
physical activity in a non-clinical, population-based sample of adolescents. J
Eat Disord. 2019;7(1):9.

31. van Buuren S, Groothuis-Oudshoorn K. MICE: multivariate Imputation by
Chained Equations in RJ Stat. Softw. 45. 2011.

32. Connell L, MacDonald R, McBride T, Peiperl L, Ross A, Simpson P, et al.
Observational studies: getting clear about transparency. PLoS Med. 2014;
11(8):e1001711.

33. Westerståhl M, Barnekow-Bergkvist M, Jansson E. Low physical activity
among adolescents in practical education. Scand J Med Sci Spor. 2005;15(5):
287–97.

34. Ferreira I, Van Der Horst K, Wendel-Vos W, Kremers S, Van Lenthe FJ, Brug J.
Environmental correlates of physical activity in youth–a review and update.
Obes Rev. 2007;8(2):129–54.

35. Andersen PL, Bakken A. Social class differences in youths’ participation in
organized sports: what are the mechanisms? Int Rev Sociol Sport. 2019;
54(8):921–37.

36. Findlay LC, Garner RE, Kohen DE. Children's organized physical activity
patterns from childhood into adolescence. J Phys Act Health. 2009;6(6):708–
15.

37. Kantomaa MT, Tammelin TH, Näyhä S, Taanila AM. Adolescents' physical
activity in relation to family income and parents' education. Prev Med. 2007;
44(5):410–5.

38. Gordon-Larsen P, McMurray RG, Popkin BM. Determinants of adolescent
physical activity and inactivity patterns. Pediatrics. 2000;105(6):e83-e.

39. Finger JD, Mensink GB, Banzer W, Lampert T, Tylleskär T. Physical activity,
aerobic fitness and parental socio-economic position among adolescents:
the German health interview and examination survey for children and
adolescents 2003–2006 (KiGGS). Int J Behav Nutr Phys Act. 2014;11(1):43.

40. Svedberg P, Nygren JM, Staland-Nyman C, Nyholm M. The validity of
socioeconomic status measures among adolescents based on self-reported
information about parents occupations, FAS and perceived SES; implication
for health related quality of life studies. BMC Med Res Methodol. 2016;16:48.

41. Stormark KM, Heiervang E, Heimann M, Lundervold A, Gillberg C. Predicting
nonresponse bias from teacher ratings of mental health problems in
primary school children. J Abnorm Child Psychol. 2008;36(3):411–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Heradstveit et al. BMC Public Health         (2020) 20:1010 Page 9 of 9


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and setting
	Participants
	Instruments
	Demographic information
	Measures of SES
	Physical activity and sports participation

	Statistical analyses

	Results
	Descriptives
	Physical inactivity
	Non-participation in individual sports
	Non-participation in team sports

	Discussion
	Adolescent school program
	Parental SES
	Strengths and limitations

	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

